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ABSTRACT A Potato virus U isolate detected in a Peruvian potato sample collected
in 1977 produced the first genome sequence of this virus. When this genome se-
quence was compared with those of other nepoviruses, the amino acid sequences
of RNA1 and RNA2 were most similar to those of subgroup C nepoviruses.
From a sample collected during a 1977 survey of subsistence crops at an altitude of3,600 m in the Comas Valley, Department of Junin in the Peruvian Andes, a virus
was isolated from plants of potato (Solanum tuberosum subsp. andigena) showing
bright yellow leaf markings. The virus was mechanically transmissible to 44 species
from 7 plant families. However, it proved difficult to reestablish systemic infection with
it in potato plants, so it may predominantly infect potato roots and rarely invade the
infected plants systemically or, alternatively, be mostly associated with other as yet
unknown plant species, only infecting potato occasionally. The virus was serologically
unrelated to 17 other nepoviruses, including Arracacha virus A (1) and Potato black
ringspot virus (2) from Peru (3, 4). Following characterization using electron microscopy,
density centrifugation, and serology, it was identified as a member of the nepovirus
genus and named Potato virus U (PVU) (3, 4). In 1978, PVU-infected leaf samples were
dried over silica gel in Peru, sealed in glass vials (code name UC), and sent to the United
Kingdom. The virus was recovered there and studied further before being freeze-dried
in glass vials (isolate code UC) in 1984. These vials currently form part of the plant virus
collection at Fera Science Ltd. (York, United Kingdom).
In this study, the methods used resemble those described previously (5–7). In 2017,
using an RNAeasy kit (Qiagen, UK), a total RNA extract was obtained from the freeze-
dried, PVU-infected leaves. A ScriptSeq complete plant leaf kit (Illumina, USA) was
utilized to obtain an indexed plant ribosome-subtracted sequencing library from the
total RNA following the manufacturer’s specifications. A 600-cycle v3 kit was then
employed to sequence this library on a MiSeq instrument (Illumina) with other libraries.
The paired-end reads were 3= trimmed to a quality score of 20 with Sickle in paired-end
mode (8). These reads were assembled with Trinity v2 with the maximum memory
allocation set to 99 gigabytes of RAM, and the process allocated 64 central processing
units (9). The resulting contigs were compared to the GenBank nonredundant (nr) and
nucleotide databases with BLAST (v2.2.29) (10). Reads of viral origin were extracted
with the extract reads function in MEGAN (Community Edition 6.10.2) (11). Two contigs,
5,963 and 4,799 nucleotides (nt) long, were assembled and shown by comparison to
other nepovirus genomes to represent the RNA1 and RNA2 components of the PVU
genome.
The PVU RNA1 encoded a putative 218-kDa polyprotein with an amino acid identity
resembling those of the subgroup C nepoviruses Soybean latent spherical virus (67%)
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(12) and Blueberry latent virus (54%) (13). The PVU RNA2 encoded a putative 170-kDa
polyprotein with 44% and 60% amino acid identity to Blueberry latent virus (13) and
Soybean latent spherical virus (12), respectively. A search of the Conserved Domains
Database (CDD) (14) with the predicted polyprotein revealed the presence of Nepovirus
coat protein domains. These findings, the earlier serology and electron microscopy
studies (3, 4), and the absence of any significant homology between the 3= untran-
scribed regions (UTRs) of its RNA1 and RNA2 molecules show that PVU meets the
membership criteria of subgroup C within the genus Nepovirus (15).
Data availability. The sequences described here were deposited in GenBank under
accession numbers MH716806 (RNA1) and MH716805 (RNA2). Raw data were deposited
in the SRA under accession number SAMN10081142, part of BioProject number
PRJNA491634.
ACKNOWLEDGMENTS
This work was supported by the UK Government’s Department of Environment,
Food and Rural Affairs (Defra) under the Defra-Fera Science Ltd. long-term services
agreement. Sequencing work was carried out with funding from Defra.
REFERENCES
1. Jones RAC, Kenten RH. 1978. Arracacha virus A, a newly recognised virus
infecting arracacha (Arracacia xanthorrhiza; Umbelliferae) in the Peruvian
Andes. Ann Appl Biol 90:85–91. https://doi.org/10.1111/j.1744-7348
.1978.tb02613.x.
2. Salazar LF, Harrison BD. 1978. Host range and properties of potato black
ringspot virus. Ann Appl Biol 90:375–386. https://doi.org/10.1111/j.1744
-7348.1978.tb02646.x.
3. Jones RAC, Fribourg CE, Koenig R. 1983. A previously undescribed
nepovirus isolated from potato in Peru. Phytopathology 73:195–198.
https://doi.org/10.1094/Phyto-73-195.
4. Jones RAC. 1990. Potato U nepovirus, p 436–437. In Brunt A, Crabtree K,
Gibbs A. (ed), Viruses of tropical plants. CAB International, Wallingford,
United Kingdom.
5. Adams IP, Boonham N, Jones RAC. 2017. First complete genome se-
quence of Arracacha virus A from an 38-year-old sample from Peru.
Genome Announc 5:e00141–e00117. https://doi.org/10.1128/genomeA
.00141-17.
6. Adams IP, Fox A, Boonham N, Jones RAC. 2018. Complete genomic
sequence of the potyvirus Mashua virus Y, obtained from a 33-year-old
mashua (Tropaeaolum tuberosum) sample. Microbiol Resour Announc
7:e01064-18. https://doi.org/10.1128/MRA.01064-18.
7. Adams IP, Abad J, Fribourg CE, Boonham N, Jones RAC. 2018. Complete
genome sequence of Potato virus T from Bolivia, obtained from a
33-year-old sample. Microbiol Resour Announc 7:e01066–e01018.
https://doi.org/10.1128/MRA.01066-18.
8. Najoshi. 2011. Sickle—a windowed adaptive trimming tool for FASTQ
files using quality. https://github.com/najoshi/sickle.
9. Grabherr MG, Haas BJ, Yassour M, Levin JZ, Thompson DA, Amit I,
Adiconis X, Fan L, Raychowdhury R, Zeng Q, Chen Z, Mauceli E, Hacohen
N, Gnirke A, Rhind N, di Palma F, Birren BW, Nusbaum C, Lindblad-Toh K,
Friedman N, Regev A. 2011. Full-length transcriptome assembly from
RNA-Seq data without a reference genome. Nat Biotechnol 29:644–652.
https://doi.org/10.1038/nbt.1883.
10. Camacho C, Coulouris G, Avagyan V, Ma N, Papadopoulos J, Bealer K,
Madden TL. 2009. BLAST: architecture and applications. BMC Bioinfor-
matics 10:421. https://doi.org/10.1186/1471-2105-10-421.
11. Huson DH, Beier S, Flade I, Górska A, El-Hadidi M, Mitra S, Ruscheweyh
H-J, Tappu R. 2016. MEGAN Community Edition—interactive exploration
and analysis of large-scale microbiome sequencing data. PLoS Comput
Biol 12:e1004957. https://doi.org/10.1371/journal.pcbi.1004957.
12. Isogai M, Tatuto N, Ujiie C, Watanabe M, Yoshikawa N. 2012. Identifica-
tion and characterization of blueberry latent spherical virus, a new
member of subgroup C in the genus Nepovirus. Arch Virol 157:297–303.
https://doi.org/10.1007/s00705-011-1177-7.
13. Yasmin T, Nelson BD, Hobbs HA, Mccoppin NK, Lambert KN, Domier L.
2017. Molecular characterization of a new soybean-infecting member of
the genus Nepovirus identified by high-throughput sequencing. Arch
Virol 162:1089–1092. https://doi.org/10.1007/s00705-016-3152-9.
14. Marchler-Bauer A, Derbyshire MK, Gonzales NR, Lu S, Chitsaz F, Geer LY,
Geer RC, He J, Gwadz M, Hurwitz DI, Lanczycki CJ, Lu F, Marchler GH,
Song JS, Thanki N, Wang Z, Yamashita RA, Zhang D, Zheng C, Bryant SH.
2015. CDD: NCBI’s conserved domain database. Nucleic Acids Res 43:
D222–D226. https://doi.org/10.1093/nar/gku1221.
15. Lefkowitz EJ, Dempsey DM, Hendrickson RC, Orton RJ, Siddell SG, Smith
DB. 2018. Virus taxonomy: the database of the International Committee
on Taxonomy of Viruses (ICTV). Nucleic Acids Res 46:D708–D717. https://
doi.org/10.1093/nar/gkx932.
Adams et al.
Volume 7 Issue 23 e01392-18 mra.asm.org 2
 o
n
 February 7, 2019 by guest
http://m
ra.asm
.org/
D
ow
nloaded from
 
